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 7KH DSSOLHG K\GURWHFKQLFDO RSWLRQV WR DGGUHVV FOLPDWH LPSDFWV LQ DJULFXOWXUH KDYH RIWHQ EHHQ FRQVLGHUHG DV
DGDSWDWLRQ VWUDWHJLHV WR FOLPDWH YDULDELOLW\ >@ ,Q WKH FRQWH[W RI LQFUHPHQWDO FOLPDWH FKDQJH WKH OLPLWV WR VXFK
DSSURDFKHVQHHG WREHEHWWHUXQGHUVWRRG>@DQG WKHLU LQWHUDFWLRQVZLWKWKHSURYLVLRQRIRWKHUHFRV\VWHPVHUYLFHV
EHFRPHVPRUHLPSRUWDQW>@
 7ZRPDLQFDXVHVRIODQGVGHJUDGDWLRQDUHZDWHUVFDUFLW\DQGZDWHUH[FHVVZDWHUORJJLQJZKLFKKDYHDQHJDWLYH
LPSDFW RQ DJULFXOWXUDO SURGXFWLRQV DQG FDQ EH PDQDJHG ZLWK WKH KHOS RI DSSOLHG K\GURWHFKQLFDO PHDVXUHV DQG
HVSHFLDOO\ ZLWK WKH KHOS RI ODQG UHFODPDWLRQ DQG LPSURYHPHQW DUUDQJHPHQWV LUULJDWLRQ VXUIDFH GUDLQDJH GHHS
GUDLQDJHVRLOHURVLRQFRQWUROHWF$W(XURSHDQOHYHOLVDODUJHTXDQWLW\RINQRZOHGJHRQWKLVNLQGRIDUUDQJHPHQWV
DQGWKHW\SHVRIGHJUDGDWLRQVWKH\DGGUHVVEXWWKLVNQRZOHGJHLVGLVSHUVHGIUDJPHQWHGDQGVRPHWLPHVLQFRPSOHWH
HVSHFLDOO\UHJDUGLQJWKHFRPSOH[LW\IXQFWLRQLQJDQGVHUYLFHVRIDSSOLHGK\GURWHFKQLFDOPHDVXUHV
$SSOLHGK\GURWHFKQLFVDQGVXVWDLQDEOHODQGPDQDJHPHQW
7KH WKUHDWV IURP FOLPDWH FKDQJH GLVSXWHV RYHUZDWHU WKH ORVV RI ELRGLYHUVLW\ ORVV D ILHUFH FRPSHWLWLRQ RQ ODQG
UHVRXUFHVHWFDOOZLOOOHDGWRDQLQFUHDVHGGHPDQGIRUVXVWDLQDEOHODQGPDQDJHPHQW6/0LQWKHIXWXUH1HWZRUNV
OLNH:2&$7FRQILUPHGWKDW6/0KHOSVWRSUHYHQWGHVHUWLILFDWLRQWRLQFUHDVHELRGLYHUVLW\HQKDQFHIRRGVHFXULW\DQG
WRPDNHSHRSOH OHVVYXOQHUDEOH WR WKHHIIHFWVRIFOLPDWHYDULDELOLW\DQGFKDQJH$SSOLHGK\GURWHFKQLFDOPHDVXUHV
VKRXOGEHSDUWRIVXVWDLQDEOHODQGPDQDJHPHQWZKLFKLVGHILQHGDVWKHXVHRIODQGDQGZDWHUUHVRXUFHV LQFOXGLQJ
VRLOVZDWHUDQLPDOVDQGSODQWVIRUWKHSURGXFWLRQRIJRRGVWRPHHWFKDQJLQJKXPDQQHHGVZKLOHVLPXOWDQHRXVO\
HQVXULQJWKHORQJWHUPSURGXFWLYHSRWHQWLDORIWKHVHUHVRXUFHVDQGWKHPDLQWHQDQFHRIWKHLUHQYLURQPHQWDOIXQFWLRQV
>@$SSOLHGK\GURWHFKQLFDOPHDVXUHVDUHDYLWDOFRPSRQHQWRIDJULFXOWXUDOZDWHUPDQDJHPHQWV\VWHPZKLFKLVWKH
SODQQHG GHYHORSPHQW GLVWULEXWLRQ DQG XVH RI ZDWHU UHVRXUFHV WR PHHW SUHGHWHUPLQHG DJULFXOWXUDO REMHFWLYHV
0RUHRYHU WKH FKDOOHQJHV WR ZDWHU JR IUHTXHQWO\ WRJHWKHU ZLWK WKH FKDOOHQJHV WR ODQG UHVRXUFHV $JULFXOWXUDO
PDQDJHPHQW RSWLRQV LQFOXGH ODQG DQG VRLO PDQDJHPHQW DSSURDFKHV DQG GHFLVLRQ VXSSRUW WRROV 7KH DGRSWLRQ RI
VXVWDLQDEOHODQGPDQDJHPHQWRSWLRQVZLOOSURYLGHFRQVLGHUDEOHZLQZLQEHQHILWVIRUFOLPDWHFKDQJHPLWLJDWLRQDQG
VRLOSURGXFWLYLW\
 $QRWKHU LPSRUWDQW DVSHFW UHVXOWHG IURP WKH UHODWLRQ EHWZHHQ DSSOLHG K\GURWHFKQLFV DQG VXVWDLQDEOH ODQG
PDQDJHPHQW LV FRQYH\DQFH HIILFLHQF\ &RQYH\DQFH HIILFLHQF\ LV D WHUP XVHG IRU WKH HIILFLHQF\ RI WKH QHWZRUNV
DVVRFLDWHGZLWKZDWHUGLVWULEXWLRQIRUH[DPSOHIRUDJULFXOWXUDOSXUSRVHV7KHUHLVDFRQVLGHUDEOHDPRXQWRIHYLGHQFH
RQ HFRV\VWHP VHUYLFHV JUHHQ LQIUDVWUXFWXUHV DQG QDWXUDO ZDWHU UHWHQWLRQ PHDVXUHV WKDW GHPRQVWUDWHV WUDGHRIIV
EHWZHHQ LPSURYHGFRQYH\DQFH WHFKQRORJLHVDQGSRWHQWLDOEHQHILWV WRVRLOZDWHUDQG WKHDTXDWLFDQGQRQDTXDWLF
KDELWDWVIURPH[LVWLQJZDWHUFRXUVHVDQGFDQDOV>@
$SSOLHGK\GURWHFKQLFVPHDVXUHVLQWKHIUDPHRIVXVWDLQDEOHODQGPDQDJHPHQW&DVHVWXG\7LPLV&RXQW\
5RPDQLD
 %URDGO\VSHDNLQJODQGGHJUDGDWLRQLVWKHSURFHVVOHDGLQJWRDVWDWHRIODQGZKLFKGRHVQ¶WPHHWRXUH[SHFWDWLRQVLV
QRW XVHIXO IRU XV 7KLV SUREOHP LV D PDWWHU RI VXEMHFWLYLW\ ZKLFK H[WHQGV YHU\ PXFK WKH DUHD RI GHILQLQJ ODQG
GHJUDGDWLRQ'HILQLQJODQGGHJUDGDWLRQLVYHU\FKDOOHQJLQJEHFDXVHWKLVWHUP±GHJUDGDWLRQ±LVPRVWO\XVHGDVDQ
XPEUHOOD LQFOXGLQJDZLGHYDULHW\RI ODQGFRQGLWLRQVVXFKDVGHVHUWLILFDWLRQVDOLQL]DWLRQHURVLRQFRPSDFWLRQRU
HQFURDFKPHQWRILQYDVLYHVSHFLHV
 0RUHRYHUVRPHHVWLPDWHVRIGHJUDGDWLRQKDYHIRFXVHGRQWKHHQGFRQGLWLRQRIWKHODQGZKLOHRWKHUVFRQVLGHUWKH
RQJRLQJSURFHVVRIGHJUDGDWLRQLWVHOI2QWKLVDSSURDFKODQGGHJUDGDWLRQLVFHUWDLQO\DVWDWHLIZHDQDO\VHQRWWKH
SURFHVVHVOHDGLQJWRDVLWXDWLRQEXWWKHILQDOVWDWHRIWKHODQG$FOHDUO\GLIIHUHQFHPXVWEHPDGHEHWZHHQGHJUDGDWLRQ
UHYHUVLEOHWHPSRUDU\VLWXDWLRQDQGGHVHUWLILFDWLRQZKLFK LVD UHVXOWDQG LQDOPRVWDOOFDVHV LV LUUHYHUVLEOH/DQG
GHJUDGDWLRQLVDYHU\FRPSOH[V\VWHPLQYROYLQJGLIIHUHQWW\SHVRILQWHUDFWLRQVDQGOLQNVEHWZHHQSURFHVVHVJHQHUDWHG
E\FDXVHVDQGDIIHFWHGE\IDFWRUV,IZHZDQWWRUHGXFHWKHH[WHQWRIODQGGHJUDGDWLRQVFLHQWLILFDOO\UREXVWDQGDFFXUDWH
LQIRUPDWLRQ LV QHHGHG IRU D FRQVLVWHQWPRQLWRULQJ IRU HVWDEOLVKLQJ SULRULWLHV LQ ODQG UHVWRUDWLRQ DQG IRU DGRSWLQJ
DSSURSULDWHVROXWLRQV
 ,Q7LPLV&RXQW\5RPDQLDIURPDWRWDODJULFXOWXUDODUHDRIKDPRUHWKDQKDDUHDIIHFWHGE\GLIIHUHQW
W\SHVRIGHJUDGDWLRQILJXUH

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)RUPLWLJDWLQJDQGRUUHPRYLQJWKHQHJDWLYHHIIHFWVRIFOLPDWHFKDQJHVDQGLQRUGHUWRSUHYHQWODQGGHJUDGDWLRQ
ODQGVOLGHVVRLOHURVLRQLQ7LPLV&RXQW\ZHUHLPSOHPHQWHGODQGUHFODPDWLRQDQGLPSURYHPHQWDUUDQJHPHQWV
LQFOXGLQJLUULJDWLRQGUDLQDJHDQGVRLOHURVLRQFRQWUROZRUNV6RPHDUUDQJHPHQWVDUHFRPSOH[LQWHJUDWLQJVHYHUDO
W\SHVRIZRUNVLUULJDWLRQZLWKGUDLQDJHVRLOHURVLRQFRQWURODQGGUDLQDJHZKLFKZRUNVVLPXOWDQHRXVO\RU
DOWHUQDWLYHLQVSULQJVXPPHURUDXWXPQDFFRUGLQJWRDUHDQHFHVVLWLHV


)LJXUH3UHVHQWDWLRQDQGZHLJKWRIPDLQW\SHVRIGHJUDGDWLRQDIIHFWLQJWKHODQGIURP7LPLV&RXQW\ZHVWHUQ5RPDQLD
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VHUYLFHVSURYLGHGE\WKHVHK\GURWHFKQLFDOZRUNV
$SSOLHGK\GURWHFKQLFDOZRUNVIURPWKHVHFWRURIODQGUHFODPDWLRQDQGLPSURYHPHQWHVSHFLDOO\LUULJDWLRQDQGGUDLQDJH
ZRUNV SRVVHVV WKH FDSDELOLWLHV WR SURYLGH LPSRUWDQW HFRV\VWHP VHUYLFHV PDLQO\ IURP WKH ILUVW WKUHH FDWHJRULHV
VXSSRUWLQJSURYLVLRQLQJDQGUHJXODWLQJVHUYLFHV7KHPDLQSRWHQWLDOVXSSRUWLQJHFRV\VWHPVHUYLFHVDUHLQFOXGLQJVRLO
HURVLRQFRQWURO VRLOQXWULHQWV UHF\FOLQJDQG VRLORUJDQLFPDWWHU DFFXPXODWLRQ ,W LVYHU\GLIILFXOW WR LGHQWLI\ WKHVH
VHUYLFHVRQ7LPLV&RXQW\WHUULWRU\FRYHUHGE\ODQGUHFODPDWLRQDQGLPSURYHPHQWZRUNV
 7ZRRI WKHPRVW LPSRUWDQWUHJXODWLQJHFRV\VWHPVHUYLFHVIRU7LPLV&RXQW\DUHIORRGUHWHQWLRQDQGJURXQGZDWHU
UHFKDUJH8QIRUWXQDWHO\WKHXQFRQWUROOHGDQGLQWHQVLYHGUDLQDJHSUDFWLFHGLQZHVWHUQ5RPDQLDVHYHUHO\DIIHFWHGWKH
FDSDFLW\RIJURXQGZDWHUUHFKDUJH&XUUHQWO\LQH[WUHPHZHVWHUQSDUWRI7LPLV&RXQW\DVZHOODVLQVRPHDUHDVIURP
QRUWKHUQSDUWDULGLVDWLRQEHFRPHVPRUHDQGPRUHFOHDUO\DIHDWXUHRIORFDOFOLPDWH


)LJXUH5HSUHVHQWDWLRQRIPDLQW\SHVRIHFRV\VWHPVHUYLFHVSURYLGHGE\DSSOLHGK\GURWHFKQLFDOZRUNVZLWKVRPHH[DPSOHVIURPODQG
UHFODPDWLRQDQGLPSURYHPHQWVHFWRU
 &XUUHQWO\WKHSULQFLSOHVXVHGLQGHVLJQLQJDSSOLHGK\GURWHFKQLFDOPHDVXUHVDUHEDVHGPDLQO\RQTXDQWLWDWLYHDVSHFWV
DQGZLWKOHVVFRQVLGHUDWLRQIRUHFRORJLFDODVSHFWVFRQFHUQLQJWKHLPSDFWVRIWKHVHZRUNV%\H[DPSOHKDYLQJDORRN
DWWKHPHWKRGRORJ\XVHGLQ5RPDQLDIRUGHVLJQLQJODQGGUDLQDJHV\VWHPVZHFDQREVHUYHWKDWWKHPDLQIRFXVLQRQ
HVWDEOLVKLQJDZHOOGHILQHGDQGDFFXUDWHIRUPXODIRUFDOFXODWLQJWKHGLVWDQFHEHWZHHQGUDLQV7KLVDVSHFWLVOLQNHG
ZLWKWKHZDWHUTXDQWLW\UHPRYHGE\WKHODQGGUDLQDJHV\VWHPDQGGRHVQ¶WFRQVLGHUWKHLPSDFWRQDJULFXOWXUDOV\VWHP
OLNHDVHYHUHGHFUHDVHRIZDWHUWDEOHRUWKHLPSDFWRQHFRV\VWHPFDXVLQJGLVWXUEDQFHVGXHWRHXWURSKLFDWLRQ,QWKH
VDPHZD\LUULJDWLRQLVGHVLJQHGDQGSUDFWLFHGLQRUGHUWRPLWLJDWHWKHHIIHFWVRIZDWHUVFDUFLW\EXWZLWKRXWFRQVLGHULQJ
VRPHDVSHFWVOLNHWKHLPSDFWRIZDWHUDEVWUDFWLRQWKHQHHGIRUZDWHUFRQVHUYDWLRQRUWKHQHFHVVLW\IRULPSOHPHQWLQJ
ZDWHUUHXVHDQGZDWHUKDUYHVWLQJFRQFHSWV7KLVDLPFDQEHDFKLHYHGE\ LQWHJUDWLQJ LQ WKHSODQQLQJSURFHVVERWK
TXDQWLWDWLYH DQG TXDOLWDWLYH DVSHFWV RI WKH LPSDFWV JHQHUDWHG E\ DSSOLHG K\GURWHFKQLFDOZRUNV LQFOXGLQJ KHUH WKH
TXDQWLILFDWLRQRIHFRV\VWHPVHUYLFHVSURYLGHGE\WKHVHZRUNV

)LJXUH7KHSDWKZD\IRUDFKLHYLQJVXVWDLQDEOHODQGPDQDJHPHQWWKURXJKDSSOLHGK\GURWHFKQLFDOPHDVXUHV
 7KHSUREOHPZKLFKPXVWEHVROYHGLVQRWYHU\VLPSOHGXHWRWKHZD\LQZKLFKDSSOLHGK\GURWHFKQLFDOPHDVXUHV
DUHLQWHJUDWHGLQVXVWDLQDEOHODQGPDQDJHPHQWFRQFHSW
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7KHQHHGDQGVFRSHIRUVXVWDLQDEOHODQGPDQDJHPHQWDQGIRRGSURGXFWLRQLQUHODWLRQWRFURVVVHFWRULVVXHVVXFKDV
DSSOLHGK\GURWHFKQLFVDQGUHJLRQDOODQG±HQHUJ\±FOLPDWH±IRRGQH[XVPXVWLQWHJUDWHLQWKHGHFLVLRQSURFHVVWKH
FRQFHSWRISURGXFWLRQODQGVFDSHVDQGWUDGHRIIVDQDO\VLVDVZHOODVDIUDPHZRUNIRUOLQNLQJLQGLFDWRUVWKDWSURYLGHD
PHDVXUH RI WKH RXWFRPHV RI VXVWDLQDEOH ODQGPDQDJHPHQW$Q DVVHVVPHQW RI WKHVH WUDGHRIIVPXVW UHFRJQL]H WKH
SRWHQWLDORIDSSOLHGK\GURWHFKQLFVLQWHUPVRIVRFLDODQGHFRQRPLFEHQHILWVHYHQZKLOHOHDGLQJWRSRVVLEOHORQJWHUP
GHFOLQHVLQKXPDQZHOIDUHWKURXJKDOWHUHGHFRV\VWHPIXQFWLRQLQJ
&RQFOXVLRQV
$SSOLHGK\GURWHFKQLFVLVDQGZLOOFRQWLQXHWREHDIURQWLHUILHOGLQWKHIXWXUH7KHHIILFLHQF\DQGSURGXFWLYLW\RI
ZDWHUXVHXQGHUWKHFLUFXPVWDQFHRILQFUHDVLQJXQFHUWDLQWLHVRIIORRGLQJDQGGURXJKWUHGXFLQJWKHQXWULHQWVRXWSXW
IURPDJURILHOGVDQGUHGXFLQJWKHSROOXWLRQWRJURXQGZDWHUDQGVXUIDFHZDWHUDOOHYLDWLQJODQGGHJUDGDWLRQLQFUHDVLQJ
WKHVRLOFDUERQSRRODQGVRLOIHUWLOLW\UHGXFLQJWKHJUHHQKRXVHJDVHPLVVLRQIURPVRLODQGLQFUHDVLQJWKHFDUERQVWRFN
LQVRLOSODQWV\VWHPFDQEHDOODFKLHYHGZLWKDVXVWDLQDEOHFOLPDWHDGDSWLYHDSSOLHGK\GURWHFKQLFDOPHDVXUHVXVLQJD
VXVWDLQDEOHODQGPDQDJHPHQWDSSURDFK
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